


[image: image]





[image: image]


CONTENTS

TITLE PAGE

DEDICATION

EPIGRAPH

AUTHOR’S NOTE



CHAPTER 0
 SOFTWARE TIME
 [1975–2000]

CHAPTER 1
 DOOMED
 [JULY 2003]

CHAPTER 2
 THE SOUL OF AGENDA
 [1968–2001]

CHAPTER 3
 PROTOTYPES AND PYTHON
 [2001–NOVEMBER 2002]

CHAPTER 4
 LEGO LAND
 [NOVEMBER 2002–AUGUST 2003]

CHAPTER 5
 MANAGING DOGS AND GEEKS
 [APRIL–AUGUST 2003]

CHAPTER 6
 GETTING DESIGN DONE
 [JULY–NOVEMBER 2003]

CHAPTER 7
 DETAIL VIEW
 [JANUARY–MAY 2004]

CHAPTER 8
 STICKIES ON A WHITEBOARD
 [JUNE–OCTOBER 2004]

CHAPTER 9
 METHODS

CHAPTER 10
 ENGINEERS AND ARTISTS

CHAPTER 11
 THE ROAD TO DOGFOOD
 [NOVEMBER 2004–NOVEMBER 2005]

EPILOGUE
 A LONG BET
 [2005–2029 AND BEYOND]



NOTES

ACKNOWLEDGMENTS

ABOUT THE AUTHOR

COPYRIGHT



For my parents



Software is hard.

—Donald Knuth, author of
 The Art of Computer Programming



AUTHOR’S NOTE

The shelves of the world are full of how-to books for software developers. This is not one of them. I’m barely an elementary programmer myself. I wouldn’t presume to try to teach the experts. And if my research had uncovered some previously unknown innovation or fail-safe insight into building better software, I’d be smarter to seek investors, not readers.

So while I hope that programmers will enjoy this work, it is meant equally or more for the rest of us. It poses a question and tells a tale. Why is good software so hard to make? Since no one seems to have a definitive answer even now, at the start of the twenty-first century, fifty years deep into the computer era, I offer, by way of exploration, the tale of the making of one piece of software—a story about a group of people setting their shoulders once more to the boulder of code and heaving it up the hill, stymied by obstacles old and new, struggling to make something useful and rich and lasting.



CHAPTER 0                           [image: image]

SOFTWARE TIME

[1975–2000]

It was winter 1975. I hunched over the teletype in the terminal room, a hulking console that shook each time its typewriter head whammed leftward to begin a new line. I stared at smudgy lines of black code. I’d lost track of the time several hours before; it had to be after midnight. The janitors had switched off the hall lights. I didn’t have anyone’s permission to hang out there in the NYU physics building, using the computer account that the university was giving away, for free, to high school students. But then nobody was saying no, either.

I was fifteen years old and in love with a game called Sumer, which put me in charge of an ancient city-state in the Fertile Crescent. Today’s computer gamers might snicker at its crudity: Its progress consisted of all-capital type pecked out line by line on a paper scroll. You’d make decisions, allocating bushels of grain for feeding and planting, and then the program would tell you how your city was doing year by year. “Hammurabi,” it would announce, like an obsequious prime minister who feared beheading, “I beg to report . . . ”

Within a couple of days of play I’d exhausted the game’s possibilities. But unlike most of the games that captivate teenagers today, Sumer invited tinkering. Anyone could inspect its insides: The game was a set of simple instructions to the computer, stored on a paper tape coded with little rows of eight holes. (The confetti that accumulated in a plastic tray on the teletype’s side provided nearly as much fun as the game.) It had somehow landed among my group of friends like a kind of frivolous samizdat, and we shared it without a second thought. Modifying it was almost as easy as playing it if you took the couple of hours required to learn simple Basic: You just loaded the tape’s instructions into the computer and started adding lines to the program.

Sumer was a blank canvas—history in the raw, ready to be molded by teenage imaginations. My friends and I took its simple structure and began building additions. Let’s have players choose different religions! What if we throw in an occasional bubonic plague? Barbarian invaders would be cool. Hey, what about catapults?

That night I was obsessed with rebellion. Sumer had always had a rough provision for popular uprising; if you botched your stewardship badly enough, the people would rise up and remove you from power. (Sumer’s original author was an optimist.) I thought there needed to be more variety in the game’s insurrections, so I started inventing additions—new subroutines that would plunge Sumer into civil war or introduce rival governments competing for legitimacy.

I didn’t care how late it was. The F train ran all night to take me home to Queens. The revolution had to be customized!
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A quarter century later, in May 2000, I sat in an office in San Francisco and stared at a modern computer screen (high resolution, millions of colors). Wan ranks of half-guzzled paper coffee cups flanked my keyboard. It was 5:00 A.M.

I was forty years old, a founder and now managing editor of the online magazine Salon, and in charge of a software development project. It had taken us months of meticulous planning. It promised to revolutionize our Web site with dynamic features. And it was disintegrating in front of me.

The lead programmer, after working around the clock for weeks and finally announcing that his work was done, had taken off for Hawaii on a long-planned family vacation. That left his boss, Chad Dickerson, our company’s technology VP, to figure out why the database that stored all our Web site’s articles would not talk to the programs that were supposed to assemble that data into published pages. Chad had been up for two nights straight trying to fix the problem. Otherwise, our two million readers would find nothing but old news on our site come Monday morning.

Hadn’t we built software before? (Yes.) Didn’t we test everything? (Not well enough, apparently.) How could we have screwed up so badly? (No good answer.)

I ate the last bag of pretzels from our vending machine, paced, and waited. Nothing helped. There was too much time. Time to read the email from a hapless colleague who’d planned a champagne-and-cake celebration in honor of the new project, and to respond: “Maybe we should hold off.” Time to feel alienated and trapped and wonder whether it had been a smart idea to give our system’s central server the name Kafka.

We finally published the first edition of our new, “improved” site at around 9:00 A.M. As my coworkers showed up at their desks in their usual Monday morning routines, it took them a while to realize that a half dozen of us had never gone home the night before.

Within a few weeks the software calmed down as our developers fixed the most pressing problems. But every time I hear about a company preparing to “upgrade its platform” by introducing a big new software scheme, I cringe.
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The 1990s technology-industry boom introduced us to the concept of “Internet time.” The phrase meant different things to different people, but mostly it meant fast. Under the digital age’s new temporal dispensation, everything would happen—technologies would emerge, companies would rise, fortunes would be made—at gasp-inducing speed. That meant you couldn’t afford the time to perfect anything—but no need to worry, because nobody else could, either.

Internet time proved fleeting and was quickly displaced by newer coinages untainted by association with a closed-out decade’s investment fads. But the buzzword-mongers were on to something. Time really does seem to behave differently around the act of making software. When things go well, you can lose track of passing hours in the state psychologists call “flow.” When things go badly, you get stuck, frozen between dimensions, unable to move or see a way forward. Either way, you’ve left the clock far behind. You’re on software time.
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A novice programmer’s first assignment in a new language, typically, is to write a routine known as “Hello World”—a bit of code that successfully conjures the computer’s voice and orders it to greet its master by typing those words. In Basic, the simple language of my Sumer game, it looks like this:


10 PRINT "HELLO WORLD!"

20 STOP


“Hello World” programs are useless but cheerful exercises in ventriloquism; they encourage beginners and speak to the optimist in every programmer. If I can get it to talk to me, I can get it to do anything! The Association for Computing Machinery, which is the ABA or AMA of the computer profession, maintains a Web page that lists versions of “Hello World” in nearly two hundred different languages. It’s a Rosetta stone for program code.

“Hello World” looks more forbidding in Java, one of the workhorse programming languages in today’s business world:


class HelloWorld {

                                    public static void main (String args[]) {

                                                                        System.out.println ("Hello World!");

                                    }

}


Public static void: gazillions of chunks of program code written in Java include that cryptic sequence. The words carry specific technical meaning. But I’ve always heard them as a bit of machine poetry, evoking the desolate limbo where software projects that begin with high spirits too often end up.
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It’s difficult not to have a love/hate relationship with computer programming if you have any relationship with it at all. As a teenage gamer, I had tasted the consuming pleasure of coding. As a journalist, I would witness my share of the software world’s inexhaustible disaster stories—multinational corporations and government agencies and military-industrial behemoths, all foundering on the iceberg of code. And as a manager, I got to ride my very own desktop Titanic.

This discouraging trajectory of twenty-five years of software history may not be a representative experience, but it was mine. Things were supposed to be headed in the opposite direction, according to Silicon Valley’s digital utopianism. In the months following our train wreck of a site launch at Salon, that discrepancy began to eat at me.

Programming is no longer in its infancy. We now depend on unfathomably complex software to run our world. Why, after a half century of study and practice, is it still so difficult to produce computer software on time and under budget? To make it reliable and secure? To shape it so that people can learn it easily, and to render it flexible so people can bend it to their needs? Is it just a matter of time and experience? Could some radical breakthrough be right around the corner? Or is there something at the root of what software is, its abstractness and intricateness and malleability, that dooms its makers to a world of intractable delays and ineradicable bugs—some instability or fickleness that will always let us down?

“Software is hard,” wrote Donald Knuth, author of the programming field’s most respected textbooks. But why?
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Maybe you noticed that I’ve called this Chapter 0. I did not mean to make an eccentric joke but, rather, to tip my hat to one small difference between computer programmers and the rest of us: Programmers count from zero, not from one. The full explanation for this habit lies in the esoteric realm of the design of the registers inside a computer’s central processing unit and the structure of data arrays. But the most forthright explanation I’ve found comes from a Web page that attempts to explain for the rest of us the ways of the hacker—hacker in the word’s original sense of “obsessive programming tinkerer” rather than the later, tabloid sense of “digital break-in artist.”

Why do programmers count from zero? Because computers count from zero! And so programmers train themselves to count that way, too, to avoid a misunderstanding between them and the machines they must instruct. Which is all fine, except for the distressing fact that most of the human beings who use those machines habitually count from one. And so, down in the guts of the system, where data is stored and manipulated—representations of our money and our work lives and our imaginative creations all translated into machine-readable symbols—computer programs and programming languages often include little offsets, translations of “+1” or “-1,” to make sure that the list of stuff the computer is counting from zero stays in sync with the list of stuff a human user is counting from one.

In the binary digital world of computers, all information is reduced to sequences of zeros and ones. But there’s a space between zero and one, between the way the machine counts and thinks and the way we count and think. When you search for explanations for software’s bugs and delays and stubborn resistance to human desires, that space is where you’ll find them.
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As this book began taking shape in my thoughts, I would drive to work every day over the San Francisco Bay Bridge. One morning, as my car labored up the lengthy incline that connects the Oakland shore to the elevated center of the bridge’s eastern span, I noticed, off to the right, a new object blocking the panorama of blue bay water and green Marin hill: The tip of a high red crane peeked just over the bridge’s deck level. It was there the next day and the next, and soon it was joined by a line of a dozen cranes, arrayed along the bridge’s north side like a rank of mechanical beasts at the trough, ready to feed on hapless commuters.

Work was beginning on a replacement for this half of the double-decker bridge. A fifty-foot chunk of its upper level had collapsed onto the lower roadway during the 1989 Loma Prieta earthquake. Now a safer, more modern structure would rise next to the old.

In the weeks and months that followed, each of the 240-foot-tall cranes began pounding rust-caked steel tubes, 8 feet in diameter and 300 feet long, into the bay floor. In the early morning hours we could sometimes hear the thuds in my home in the Berkeley hills. One hundred sixty of these enormous piles would be filled with concrete to support the new bridge’s viaduct. The whole process was choreographed with precision and executed without a hitch; it felt inevitable, its unfolding infused with all the confidence we place in the word engineering.

If the subject of software’s flaws is discussed for more than a few minutes at a time, it is a certainty that someone will eventually pound a fist on the table and say, “Why can’t we build software the way we build bridges?”
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Bridges are, with skyscrapers and dams and similar monumental structures, the visible representation of our technical mastery over the physical universe. In the past half century, software has emerged as an invisible yet pervasive counterpart to such world-shaping human artifacts. “Our civilization runs on software,” says Bjarne Stroustrup, who invented a widely used computer language called C++.

At first this sounds like an outlandish and self-serving claim. Our civilization got along just fine without Microsoft Windows, right? But software is more than the program you use to send email or compose a report; it has seeped into every cranny of our lives, without many of us noticing. It is in our kitchen gadgets and cars, toys and buildings. Our businesses and banks, our elections and our news media, our movies and our transportation networks, our health care and national defense, our scientific research and basic utility services—the stuff of our daily existence hangs from fragile threads of computer code.

And we pay for their fragility. Software errors cost the U.S. economy about $59.5 billion annually, according to a 2002 study by the National Institute of Standards and Technology, as two out of three projects came in significantly late or over budget or had to be canceled outright.

Our civilization runs on software. Yet the art of creating software continues to be a dark mystery, even to the experts. Never in history have we depended so completely on a product that so few know how to make well. There is a big and sometimes frightening gap between our accelerating dependence on software systems and the steady but slow progress in our knowledge of how to make them soundly. The dependence has increased exponentially, while the skill—and the will to apply it—advances only along a plodding line.

If you talk with programmers about this, prepare for whiplash. On the one hand, you may hear that things have never looked brighter: We have better tools, better testing, better languages, and better methods than ever before! On the other hand, you will also hear that we haven’t really made much headway since the dawn of the computer era. In his memoirs, computing pioneer Maurice Wilkes wrote of the moment in 1949 when, hauling punch cards up the stairs to a primitive computer called EDSAC in Cambridge, England, he saw the future: “The realization came over me with full force that a good part of the remainder of my life was going to be spent in finding errors in my own programs.” From Wilkes’s epiphany to the present, despite a host of innovations, programmers have been stuck with the hard slog of debugging. Their work is one percent inspiration, the rest sweat-drenched detective work; their products are never finished or perfect, just varying degrees of “less broken.”
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Software is a heap of trouble. And yet we can’t, and won’t, simply power down our computers and walk away. The software that frustrates and hog-ties us also captivates us with new capabilities and enthralls us with promises of faster, better ways to work and live. There’s no going back. We need the stuff more than we hate it.

So we dream of new and better things. The expert who in many ways founded the modern field of software studies, Frederick P. Brooks, Jr., wrote an influential essay in 1987 titled “No Silver Bullet,” declaring that, however frustrated we may be with the writing of computer programs, we will never find a magic, transformational breakthrough—we should expect only modest, incremental advances. Brooks’s message is hard to argue with but painful to accept, and you can’t attend a computer industry conference or browse a programmers’ Web site today without bumping into someone who is determined to prove him wrong.

Some dream of ripping down the entire edifice of today’s software and replacing it with something new and entirely different. Others simply yearn for programs that will respond less rigidly to the flow of human wishes and actions, for software that does what we want and then gets out of our way, for code that we can count on.

We dream of it, then we try to write it—and all hell breaks loose.



CHAPTER 1                           [image: image]

DOOMED

[JULY 2003]

Michael Toy places his palms on his cheeks, digs his chin into his wrists, squints into his PowerBook, and begins the litany.

“John is doomed. He has five hundred hours of work scheduled between now and the next release . . . . Katie’s doomed. She has way more hours than there are in the universe. Brian is majorly doomed. Plus he’s only half time. Andy—Andy is the only one who doesn’t look doomed. There are no hundreds on his list.”

They don’t look doomed, these programmers sitting around a nondescript conference room table in Belmont, California, on a summer day. They listen quietly to their manager. Toy is a tall man with an impressive gut and a ponytail, but he seems to shrink into a space of dejection as he details how far behind schedule the programmers have fallen. It’s July 17, 2003, and he’s beginning to feel doomed himself about getting everything done in the less than two months before they are supposed to finish another working version of their project.

“Everybody who has a list with more time than there is in the universe needs to sit down with me and go over it.”

These lists are the bug lists—rosters of unsolved or “open” problems or flaws. Together they provide a full accounting of everything these software developers know must be fixed in their product. The bug lists live inside a program called Bugzilla. Toy’s programmers are also using Bugzilla to track all the programming tasks that must be finished in order to complete a release of the project; each one is responsible for entering his or her list into Bugzilla along with an estimate of how long each task will take to complete.

“Now let’s talk about why we’re behind. Does anyone have a story to tell?”

There’s silence for a minute. John Anderson, a lanky programming veteran whose title is systems architect and who is, in a de facto sort of way, the project’s lead coder, finally speaks up, in a soft voice. “There’s a bunch of reasons. In order to build something, you have to have a blueprint. And we don’t always have one. Then you hit unexpected problems. It’s hard to know how long something’s going to take until you know for sure you can build it.”

“But you can’t just throw up your hands and say, I quit.” Toy usually prefers to check things off his agenda fast, running his developers’ meetings with a brisk attitude of “let’s get out of here as fast as we can” that’s popular among programmers. But today he’s persistent. He won’t let the scheduling problems drop. “We need to make guesses and then figure out what went wrong with our guesses.”

Jed Burgess, one of the project’s younger programmers, speaks up. “There’s a compounding of uncertainty: Your estimates are based on someone else’s estimates.”

Toy begins reviewing Anderson’s bugs. “The famous flicker-free window resizing problem. What’s up with that?”

Officially, this was bug number 44 in Bugzilla, originally entered on January 19, 2003, and labeled “Flicker Free window display when resizing windows.” I had first heard of the flicker-free window resizing problem at a meeting in February 2003 when the Open Source Applications Foundation (OSAF), whose programmers Toy was managing, had completed the very earliest version of its project, Chandler—an internal release not for public unveiling that came even before the 0.1 edition. Ultimately, Chandler was supposed to grow up into a powerful “personal information manager” (PIM) for organizing and sharing calendars, email, to-do lists, and all the other stray information in our lives. Right now, the program remained barely embryonic.

At that February meeting, Anderson had briefly mentioned the flicker bug—when you changed the size of a window on the Chandler screen, everything flashed for a second—as a minor matter, something he wanted to investigate and resolve because, though it did not stop the program from working, it offended him aesthetically. Now, nearly six months later, he still hasn’t fixed it.

Today Anderson explains that the problem is thornier than he had realized. It isn’t simply a matter of fixing code that he or his colleagues have written; its roots lie in a body of software called wxWidgets that the Chandler team has adopted as one of the building blocks of their project. Anderson must either wait for the programmers who run wxWidgets to fix their own code or find a way to work around their flaw.

“So you originally estimated that this would take four hours of work,” Toy says. “That seems to have been off by an order of magnitude.”

“It’s like a treasure hunt,” Anderson, unflappable, responds. “You have to find the first thing. You have to get the first clue before you’re on your way, and you don’t know how long it will take.”

“So you originally estimated four hours on this bug. You now have eight hours.”

“Sometimes,” Anderson offers philosophically, “you just wake up in the morning, an idea pops into your head, and it’s done—like that.”

Mitchell Kapor has been sitting quietly during the exchange. Kapor is the founder and funder of the Open Source Applications Foundation, and Chandler is his baby. Now he looks up from his black Thinkpad. “Would it be useful to identify issues that have this treasure-hunt aspect? Is there a certain class of task that has this uncertainty?”

“Within the first hour of working on the bug,” Burgess volunteers, “you know which it’s going to be.”

So it is agreed: Bugs that have a black hole–like quality—bugs that you couldn’t even begin to say for sure how long they would take to fix—would be tagged in Bugzilla with a special warning label.

Shortly after the meeting, Toy sits down at his desk, calls up the Bugzilla screen, and enters a new keyword for bug number 44, “Flicker Free window display when resizing windows”: scary.
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Toy’s fatalistic language wasn’t just a quirk of personality: Gallows humor is a part of programming culture, and he picked up his particular vocabulary during his time at Netscape. Though today Netscape is remembered as the Web browser company whose software and stock touched off the Internet boom, its developers had always viewed themselves as a legion of the doomed, cursed with impossible deadlines and destined to fail.

There was, in truth, nothing especially doomed about OSAF’s programmers: Several of them had just returned from a conference where they presented their work to an enthusiastic crowd of their peers—who told them that their vision could be “crisper” but who mostly looked at the blueprint for Chandler and said, “I want it now!” Though the software industry had been slumping for three straight years, they were working for a nonprofit organization funded by $5 million from Kapor. Their project was ambitious, but their ranks included veteran programmers with estimable achievements under their belts. Andy Hertzfeld had written central chunks of the original Macintosh operating system. John Anderson had written one of the first word processors for the Macintosh and later managed the software team at Steve Jobs’s Next. Lou Montulli, another Chandler programmer who was not at the meeting, had written key parts of the Netscape browser. They’d all looked doom in the eye before.

Similarly, there was nothing especially scary about bug number 44. It was a routine sort of problem that programmers had accepted responsibility for ever since computer software had migrated from a text-only, one-line-at-a-time universe to today’s graphic windows–and-mouse landscape. What scared Toy was not so much the nature of Bug 44 but the impossibility of knowing how long it would take to fix. Take one such unknown, place it next to all the other similar unknowns in Chandler, multiply them by one another, and you have the development manager’s nightmare: a “black hole” in the schedule, a time chasm of indeterminate and perhaps unknowable dimensions.

Two months before, the entire Chandler team of a dozen programmers had met for a week of back-to-back meetings to try to solve a set of problems that they had dubbed “snakes”—another word Toy had salvaged from Netscape’s ruins. A snake wasn’t simply a difficult problem; it was an “important problem that we don’t have consensus on how to attack.” Snake superseded a looser usage at OSAF of the word dragon to describe the same phenomenon.

Black holes, snakes, dragons—the metaphors all daubed a layer of mythopoetic heroism over the most mundane of issues: how to schedule multiple programmers so that work actually got done. You could plug numbers into Bugzilla all day long; you could hold one meeting after another about improving the process. Software time remained a snake, and it seemed invincible.

This was hardly news to anyone in the room at OSAF. The peculiar resistance of software projects to routine scheduling is both notorious and widely accepted. In the software development world, lateness was so common that a new euphemism had to be invented for it: slippage.

Certainly, every field has its sagas of delay; the snail’s pace of lawsuits is legendary, and any building contractor who actually finishes a job on time is met with stares of disbelief. But there’s something stranger and more baffling about the way software time bends and twists back on itself like a Möbius strip. Progress seems to move in great spasms and then halt for no reason. You think you’re almost done, and then you turn around and six months have passed with no measurable progress.

This is what it feels like: A wire is loose somewhere deep inside the workings. When it’s connected, work moves quickly. When it’s not, work halts. Everyone on the inside tries painstakingly to figure out which wire is loose, where the outage is, while observers on the outside try to offer helpful suggestions and then, losing their patience, give the whole thing a sharp kick.

Every software project in history has had its loose wires. Every effort to improve the making of software is an effort to keep them tight.
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The earliest and best diagnosis of the problem of software time can be found in a 1975 book by Frederick Brooks, The Mythical Man-Month. Brooks was a veteran IBM programming manager who had seen firsthand the follies of the largest software project of its day, the creation of the operating system for the IBM System/360. That huge, expensive mainframe computer would become the mainstay of big business for the next two decades, but its gestation and birth were plagued with delays and cost overruns. It had become, as Brooks put it, a “tar pit,” a sticky trap for corporate beasts, even ones as “great and powerful” as IBM. Brooks’s group at IBM, confounded by how far behind they’d fallen, flung waves of new programmers at the job, like General Lee’s ordering one brigade after another to charge up Cemetery Ridge—only to find that the reinforcements, far from getting the project over its hump, actually made things worse.

And so he formulated Brooks’s Law, which is both a principle and a paradox: “Adding manpower to a late software project makes it later.”

The soundness of Brooks’s Law has been borne out over and over in the three decades since its formulation. But it is so deeply counterintuitive that it still regularly flummoxes programmers and managers, who often would rather pretend that it does not apply to them than deal with its disturbing implications.

Brooks noted that software developers are typically optimists who assume that each bug can be fixed quickly and that the number of new bugs will diminish until the last one has been licked. This optimism, along with the programmers’ desire to please the impatient patrons who have commissioned them to create something new, skews the schedule from the start. In practice, Brooks found, nearly all software projects require only one-sixth of their time for the writing of code and fully half their schedule for testing and fixing bugs. But it was a rare project manager who actually planned to allocate developers’ time according to such a breakdown.

Next, Brooks argued, the “very unit of effort used in estimating and scheduling” was “a dangerous and deceptive myth.” The “man-month” was a concept of scientific management that assumed productivity could be broken down into discrete, identical, fungible units. So if one hundred men (in those days the gender assumption simply came with the territory) could produce fifty widgets in one month, then a single widget required two man-months—and you ought to be able to produce the same number of widgets sooner by throwing more workers at the project. Want your fifty widgets in three days instead of thirty? Just throw one thousand workers at the job instead of one hundred.

Brooks observed that “men and months are interchangeable commodities only when a task can be partitioned among many workers with no communication among them.” With software, where every project is different and the tools are in constant flux, each time you add a new member to a team, the veterans must drop what they are doing to bring the latecomer up to speed, and everyone needs to pause to reapportion their tasks to give the newcomer something to do. Before you know it, you’re even further behind schedule. In the worst cases, Brooks saw, this set up a disastrous loop of delay, a “regenerative scheduling disaster” in which each resetting of the schedule triggers the hiring of more bodies, forcing yet another new schedule into place. Brooks quailed at that prospect: “Therein lies madness.”

In any case, Brooks found that much of the work in creating software also suffers from “sequential constraints” that limit how far you can go in splitting up tasks: One task must be completed before the next can be tackled, regardless of how many hands work on it. “The bearing of a child takes nine months,” he wrote, “no matter how many women are assigned.”

Finally, the extreme variations in productivity from programmer to programmer—a great programmer was typically able to produce ten times as much work in a given amount of time as a mediocre one, and the work was typically five times as good (measured in terms of speed and efficiency)—sealed Brooks’s case against the man-month. If one man’s work was so drastically different from another’s, that yardstick was useless.
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Brooks’s Law implies that the ideal size for a programming team is one—a single developer who never has to stop to communicate with a colleague. This approach streamlines everything, and it also provides insurance that the project will retain what Brooks calls “conceptual integrity”: the alignment of all its parts toward the same purpose and according to a harmonious plan. Indeed, the history of software is full of breakthroughs made by lone wolves. But too much software has simply grown too huge for one person to produce—from the elaborateness of the graphic interface that makes programs easier to use to the complexity of the data structures required to reliably and usefully store the huge volumes of information we trust our computers with. Beginning in Brooks’s day with operating systems—the basic code that manages a computer system’s resources and makes its circuitry responsive to users and their programs—but more recently spreading to every arena of software, programming has become a group effort, a team sport.

The dozen or so programmers at OSAF represented a relatively small team by industry standards, but in their nine months of work since Chandler’s official announcement in October 2002, they had already encountered most of the problems that Brooks had outlined decades before. Despite all the computer-based tools at their disposal, from mailing lists and blogs to bug-trackers and source-code version-control systems, staying in sync with one another was fiendishly difficult. Making a schedule was nearly as hard as meeting one. And each new delay introduced the temptation to hire more bodies, yet the new hires never seemed to speed the schedule along.

In one vital respect, however, the work at OSAF represented an entirely new wrinkle on Brooks. The open source software development methodology from which Kapor’s foundation took its name simply did not exist in the days of The Mythical Man-Month. And more than any other development since then, open source has tantalized the programming world with the prospect of repealing Brooks’s Law.
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When you buy a typical commercial program—or “shrink-wrapped software”—you receive a file that runs on your computer anytime you need it. This file is a “binary” or “machine-executable” file: It contains machine-level code, impenetrably dense sequences of zeros and ones that is unreadable by most human beings and even most programmers. This binary file is not the direct product of human labor but, rather, the output of a compiler—a computer program that takes lines of code that human programmers wrote in a language like Java or C or C++ and translates them into the machine’s language.

Software companies sell a binary file because that’s what you need in order to use their product; but they also like it because it protects their secrets. If you want to understand, say, how Microsoft Word was written, you can’t find out by peering into its binary file; you would need to see the source code—the thousands of lines of human-written program code that was grist for the compiler. But Microsoft, like most commercial software enterprises, won’t let you. The source code to its programs is its most coveted asset, and a Berlin wall of intellectual property law protects the treasure.

That has enabled Bill Gates’s company to create the most profitable software franchise in history. It also means that when something goes wrong with Microsoft software, you can’t fix it yourself, even if you are an adept programmer. You have to wait for Microsoft to fix it, because only its programmers have access to the code.

The realm of academic computing has always had a more open ethos: Free sharing of source code followed the tradition of free sharing of all scientific research. While Microsoft was coming to dominate the personal-computing software industry through the 1980s and 1990s, this realm left the spotlight, but it never disappeared. When the Internet burst into full bloom on millions of personal-computer desktops in the mid-1990s, it was the university world, with an assist from government funding, that had planted and grown its seeds. In particular, it had developed the protocols that allow easy interconnection between computers made by different companies, built with different hardware, running different operating system software. The software concepts that united computing’s isolated archipelagoes into one global network arose not in the offices of profit-seeking entrepreneurs but from the publish-and-share mind-set of idealistic researchers working in universities and publicly sponsored research centers.

That world—an environment of geekish enthusiasms and cooperative ideals—experienced a sort of waking to self-consciousness in the 1990s. Programmers looked at one another across the network they had built, blinked, and realized that they shared a set of practices and philosophies different from those of the Microsoft-dominated personal-computing mainstream. They took their inspiration and tools from two central figures: Richard Stallman and Linus Torvalds.

In 1985, Stallman, an eccentric MIT genius who was irate about the commercial software industry’s habit of locking up code, established the Free Software Foundation. It developed a special kind of software license that said you could have all the code you wanted, and reuse it, and incorporate it into new products—but anything you created with that code had to be covered, in turn, by the same licensing terms. This license, called the GPL (for GNU Public License), was explicitly designed to limit the privatization of free programs, and its critics came to view it as a sort of nasty infectious virus; Bill Gates derided it as anticapitalist and compared it to Pac-Man, the video game critter with the vast appetite. But for Stallman and the programmers who joined his band, it was an effective barricade against the encroachments of commerce.

Stallman and his cohorts labored for years in relative obscurity trying to build the pieces of GNU—a project to create a free version of the Unix operating system that predominated in university computing centers. Meanwhile, a young Finnish programmer named Linus Torvalds began posting to Internet newsgroups about a little operating-system project of his own—“just a hobby, won’t be big and professional like gnu,” he declared in a 1991 message. As the project attracted volunteer contributors, Torvalds welcomed them and gradually shaped them into what is now known as the Linux community. Linux provided GNU with the central component it was missing, the operating system’s “kernel,” the focal core of the digital brain.

In the 1990s, the operating system that purists call “GNU-Linux” steadily matured into a stable, free version of Unix, with its innards laid bare. And as the business world began to embrace it, the programmers who built it started examining their own methods, formalizing their practices and giving them a name: open source software development.

Proponents of open source like to draw the distinction between “free as in free beer” and “free as in free speech”: Not all open source software products cost nothing, but all open source software is free to be examined, adapted, and reused. The open source world is full of contentious camps: Stallman’s followers, for instance, view the phrase “open source” as a sellout and prefer the “free software” label; and debates over differing licensing terms are pursued with religious fervor. But advocates of every stripe share one article of faith: that software anyone can tinker with is bound to improve over time in ways that “closed” software can’t match.
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Open source is widely portrayed in the media as a challenge to Microsoft, and it is. But the challenge is indirect. Commercial software is software that is designed to turn a profit, and it is hard to imagine anyone figuring out how to do that better than Microsoft. The only way to take Microsoft on is to change the game’s objective. What if the point of software wasn’t profit; what if you just gave programmers a chance to have fun and show their chops? Of course this sounds absurdly utopian. But what if self-motivated programmers actually produced better code? And what if they did so more efficiently?

Open source doesn’t just offer an alternative economic basis for producing and distributing software; it can radically change the nuts-and-bolts process of developing software—moving it from the cloistered few to a distributed crowd. “The Cathedral and the Bazaar,” a 1997 essay by programmer Eric S. Raymond, remains the most cogent explanation of that change. Raymond, a longtime hacker of the old school, described the epiphany he felt when he first realized the implications of Torvalds’s techniques:


I had been preaching the Unix gospel of small tools, rapid prototyping and evolutionary programming for years. But I also believed there was a certain critical complexity above which a more centralized, a priori approach was required. I believed that the most important software . . . needed to be built like cathedrals, carefully crafted by individual wizards or small bands of mages working in splendid isolation, with no beta to be released before its time. Linus Torvalds’s style of development—release early and often, delegate everything you can, be open to the point of promiscuity—came as a surprise. No quiet, reverent cathedral-building here—rather, the Linux community seemed to resemble a great babbling bazaar of differing agendas and approaches . . . out of which a coherent and stable system could seemingly emerge only by a succession of miracles. The fact that this bazaar style seemed to work, and work well, came as a distinct shock.


“The Cathedral and the Bazaar” dissected Torvalds’s style of managing the Linux project over (then) half a decade’s development from personal hobby to global phenomenon and derived a set of principles from it. “Every good work of software starts by scratching a developer’s personal itch.” Programmers are motivated and led toward their best work by a desire to accomplish something that pleases them or fulfills a personal need. “Good programmers know what to write. Great ones know what to rewrite (and reuse).” No programmer will want to build something from scratch if he can grab something that is already written and adapt it to new ends.

In the Unix world, programmers had long been accustomed to freely sharing their source code. But for important work, cathedral mode had long remained the default, for both free and commercial software. The most important predecessor to Linux, BSD Unix, was largely the work of one man, Bill Joy, who went on to cofound Sun Microsystems. And Stallman’s Free Software Foundation produced its popular GNU software tools—like the emacs editor found on so many programmers’ desktops to this day—under a cathedral approach, too. Torvalds and Linux changed that, demonstrating that a “promiscuous,” bazaar-style approach could produce big, useful software that kept getting better. By the time Raymond wrote “The Cathedral and the Bazaar,” the successes of Linux and other open source software projects—such as the Apache Web server (with, at the time I write this, a roughly two-thirds market share compared to 25 percent for Microsoft’s competing product)—were already beginning to make heads turn.

But Raymond was the first observer to see, in Torvalds’s work, an explicit transcendence of Brooks’s Law—a new mode of working on software that allowed you to harness the skills of a large number of programmers without dragging your project into the mire. Raymond identified two key prerequisites for this: cheap, widespread access to a network, like the Internet, that enabled fast, reliable communication among developers and storage of common, openly accessible pools of shared knowledge and code; and the rise of a cooperative group ethos built around a leadership style, like Torvalds’s, that encouraged newcomers, welcomed contributions, and strove to maximize the number of qualified participants.

Once you have established these conditions, Raymond wrote, you could drastically improve the process of finding and fixing bugs in any program. Instead of jealously hoarding your code out of fear of competitive poaching, you could hang it out for the whole world and invite your colleagues in—and if you had something compelling and knew how to work the developer crowd, a self-reinforcing feedback loop of collective expertise would kick in.

“Given a large enough beta-tester and codeveloper base, almost every problem will be characterized quickly and the fix obvious to someone. Or, less formally, ‘Given enough eyeballs, all bugs are shallow.’ I dub this: ‘Linus’s Law.’” Raymond argued that this new style of network-powered open peer review had broken the back of Frederick Brooks’s cruel paradox. “To Brooks’s Law I counterpropose the following: Provided the development coordinator has a communications medium at least as good as the Internet, and knows how to lead without coercion, many heads are inevitably better than one.”

Raymond’s essay caught and then fueled a wave of excitement in the programming world. The IBM mainframe projects that Brooks cut—or broke—his teeth on precisely fit Raymond’s description of a “cathedral style” of programming. In the late 1990s, cathedrals were still being built, especially in Redmond, Washington, by Microsoft’s priesthood. But the hubbub from the tent cities beyond their gates was getting hard to ignore.

Still, the passage from cathedral-style logjam to the efficiency of open source bazaars was not quite as simple or as painless as open source’s most fervid advocates would have it. For one thing, as Raymond acknowledged, Brooks himself had foreshadowed at least some of the principles that drove the new movement: In The Mythical Man-Month, he had written, “The total cost of maintaining a widely used program is typically 40 percent or more of the cost of developing it. Surprisingly this cost is strongly affected by the number of users. More users find more bugs.” In fact, in the programming world of Brooks’s youth, free availability of a program’s source code was the norm: Software was not then the basis of a multibillion-dollar industry; it was simply something you obtained from a computer’s manufacturer so that the computer would be usable and useful, and it was freely shared. In his 1975 book, completed right before the birth of the personal-computer software industry and the founding of Microsoft, Brooks defined a full-fledged “programming product” as one well enough documented that “anyone may use it, fix it, and extend it”—which sounds more like the work of Linus Torvalds than of Bill Gates. Brooks also complained about programs that are “incompletely delivered (no source code or test cases).” A complete program, to him, was one that provided its source as a basis for further work.

So open source itself, the availability of source code for programmers to study and extend, was already a part of the world Brooks chronicled. But the open source methodology and the Internet-based collaborative bazaar still lay in the future. Raymond’s key insight was less a matter of explaining why it was useful for programmers to have access to source code than of identifying the importance of the Internet, and of Torvalds-style leadership, in making that access to code valuable.

“The Cathedral and the Bazaar” made a persuasive case for Torvalds’s brand of open source as a leap forward, but it didn’t fully come to grips with the difficulties Brooks had identified in the process of building new software from scratch. Raymond showed how the open bazaar could harness the talents of a larger number of programmers without activating the harsh logic of Brooks’s Law, but he couldn’t show that open source made it any easier to predict how much time it would take to write a new program or to speed its delivery to a waiting public. “The Cathedral and the Bazaar” doesn’t actually repeal Brooks’s Law and solve the problem of time in software development; it maps an alternate universe for programming in which time is simply less important because the work is cooperative rather than corporate, the workers are all volunteers, and the motivation is fun and ego, not financial reward.

“Enjoyment predicts efficiency,” Raymond wrote. “Joy is an asset.” The idealistic maxims are inspiring, but they have yet to be conclusively proven in the field. Open source seems to suffer from its own species of frustrating delays. The highest profile new open source project in the years since the publication of Raymond’s essay was Mozilla—a Web browser built out of Netscape’s corporate wreckage. In the last throes of its battle with Microsoft, Netscape had embraced open source and published its browser’s source code. The result today is a still-evolving free program used by millions. Its most recent incarnation, Firefox, has actually begun eating into the market share of Microsoft’s Internet Explorer. But Mozilla took an agonizingly long time to become that valuable, and meanwhile the competition at Microsoft cemented its dominance. The new bazaars of the open source movement have changed computing in many ways, but they are not notable for bringing new products to users any faster than the old cathedral builders did.

And bringing a new product to users was what Kapor and his Chandler developers ached to do in the summer of 2003. They were an odd hybrid: They functioned like an open source project in that they were posting their source code on the Internet and trying to build a community of volunteer developers around it; but they also felt and acted like a classic software start-up company, with a core group of programmers trying to get a new product off the ground and worrying about how long it was taking. For Kapor, who had built Lotus Development Corporation from the ground up and later spent a couple of years as a venture capitalist, the start-up model was the world he knew, and open source was the world he was groping toward.

His motivation to create Chandler—an ambitious rethinking of PIM software to enable easy sharing of data and to run on the three most popular kinds of personal computers—was, undoubtedly, to use Raymond’s phrase, “scratching a personal itch.” He wanted to build Chandler because he craved something like it, and similar existing products simply didn’t match the picture in his head. But he didn’t begin, as a lone open source hacker might have, by posting a first chunk of code; he began, as an entrepreneur would, by subleasing some office space.

As with so many software start-ups, OSAF’s first digs were funky, informal, improvised. Kapor had found space in Belmont on the Peninsula fringe of Silicon Valley, in a nondescript low-slung office park just down the road from the glass-towered campus of Oracle, the giant producer of corporate databases. The building also housed “Oracle University.” An Extended Stay America motel was going up next door for migrant businesspeople stopping off at Oracle. But the office complex had plenty of vacancies in the spring of 2002 when Kapor first moved his fledgling company into a corner of the fourth floor, using space no longer needed by a software firm called Reactivity. That’s the way Silicon Valley replenishes itself, forest-like: The technology industry moves in a perennial cycle of growth and decomposition, and new companies have always germinated in the empty space created by the toppling of other companies from a previous wave of growth.

OSAF’s developers spread out in the corporate void, filling room-length whiteboards with their scrawls. When they ran out of space, they applied their dry markers to the tinted windows. At the time I first visited them in January 2003, they had the appearance of homesteaders on an office prairie, huddled around the cool campfires of their monitors, trying to spark a revolution.

In July 2003, OSAF moved out of its Belmont space into offices in downtown San Francisco, on the top floor of an old loft building that had been completely remodeled according to eco-friendly principles: recycled wood products and solar heating. It also had a dog run on the roof for the “dog-friendly environment” that Kapor sought. Many of the developers owned dogs, and the previous year he and his wife had acquired a pair of frisky labradoodles named Cosmo and Chandler. (The hound took his name from the program, not vice versa.)

The new space was beautiful, with big exposed beams in the ceilings, but also—as new, unlived-in offices often are—a bit forlorn. Someone had written in huge letters across a whiteboard: “Welcome to Howard Street.” Later, someone else erased a bunch of letters and added one so that the board now read: “We come to ward three.” That was too bleak for another staffer, who erased an r, leaving a more positive biblical prophecy: “We come toward thee.”
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Kapor repeatedly told his programmers that the nonprofit OSAF was going to operate under different rules from the venture-capital-funded start-ups whose wreckage, in those post–Internet boom days, littered the San Francisco Bay area—leaving OSAF’s new neighborhood south of Market Street feeling like an urban dead zone. At a May meeting he reassured some of them who feared that their team was growing too big, too fast: “We’re not operating with the mythology of the Silicon Valley death march, with the deadline to ship a product and get revenue, where the product quality goes out the window. Everybody who’s been through that—and that pretty much includes everyone in this room—knows what that’s like. If we go down that route, we will have failed miserably.”

Kapor kept this promise: OSAF’s growth was steady but careful, and indeed by summer’s end many programmers worried that hiring was too slow. In theory, the open source model meant that volunteers would throng to push work on Chandler forward, and a handful of programmers showed up regularly on OSAF’s open Internet Relay Chat channel and paid attention to its interim code releases. But there wasn’t much that such outside contributors could do yet. “We’re just playing at open source,” I’d hear from more than one of the Chandler crew during the slow months of 2003, when it sometimes seemed as though the project was becalmed. Chandler—neither driven by investor-dictated deadlines nor fueled by a critical mass of open source code—was caught in a dispiriting limbo.

In June, Michael Toy started a blog musing on his work as Chandler’s development manager. In his first posting, he pondered why progress on Chandler seemed so agonizingly slow. Contrasting OSAF with his experience at Netscape, he laid part of the blame on OSAF’s more democratic, less hierarchical structure—the very structure that “The Cathedral and the Bazaar” had championed as an efficient technique for marshaling stubborn programmers: “At OSAF we rule by general consensus, and decisions happen slowly. The most important thing is that we make good decisions. At Netscape the most important thing was that we needed to write code, and so almost any decision which unblocked people and let code get written was the right one. The problem at OSAF is that it seems really hard to clear a path so that code can be written.”

Part of the difference, Toy felt, lay in Chandler’s novelty. It was not a rewrite like so many open source projects; it had grand ambitions. “At Netscape the browser was a known quantity, it just needed to be re-written. At OSAF, much of what will make Chandler special is a new and unique approach to data. The uncertainty about exactly what this means seems to pop up as part of every decision, the ground on which we are trying to stand is still cooling.”

Thirty years before, Frederick Brooks had observed, “The hard thing about building software is deciding what to say, not saying it.” OSAF was proving the maxim’s continued truth.

I sat down with Andy Hertzfeld six weeks after Toy had vented his frustrations in his blog. At OSAF meetings Hertzfeld’s voice was the most consistent in pushing the developers to stop designing and start coding—or at least to start coding without waiting for the ground to cool. “My style,” Hertzfeld told me, “is to get something going really quick and then turn it into the great thing that is the reason you’re doing it. You’re not working on it to have it be run-of-the-mill. You’re working on it to do something great. But you need to get it started! The key is getting exciting work going; the rest of it will take care of itself. You’re sparking off each other—a virtuous cycle—once you’re doing the thing you’re there to do.”

Toy had framed the question: “Is it possible to do great work without great pressure, or is pressure an indispensable part of genius?”
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In between his musings about Chandler, Toy sometimes used his blog as an outlet for his enthusiasm for baseball, even posting photos from a Giants game that he had slipped off to one Thursday afternoon in August. If he’d had time to take a copy of The Mythical Man-Month with him to Pac Bell Park (as it was then known) and flipped through it between innings, he would have found the following passage: “A baseball manager recognizes a nonphysical talent, hustle, as an essential gift of great players and great teams. It is the characteristic of running faster than necessary, moving sooner than necessary, trying harder than necessary. It is essential for great programming teams, too.”

With nine months of work under their belt and a product that remained more vision than code, the Chandler programmers still hadn’t found their hustle.

“Joy is an asset,” Eric Raymond had declared. “It may well turn out that one of the most important effects of open source’s success will be to teach us that play is the most economically efficient mode of creative work.”

Stirring words. But as summer drew to a close, there was, as yet, no joy in Chandlerville.



CHAPTER 2                           [image: image]

THE SOUL OF AGENDA

[1968—2001]

One Thursday morning, a dozen or so members of the Chandler development team gathered for the weekly staff meeting in the big conference room on the fifth floor of 543 Howard Street in San Francisco. Laptops opened up and locked on to WiFi signals, coffee cups steamed, dogs roamed, and people chatted. Then, with no fanfare, Mitch Kapor poked his head through the double doors and said, “Here’s someone you know.” He led in an oddly familiar-looking tall man in a blue suit who stood stiffly for a moment while the chatter subsided.

Then the visitor spoke. “I’m Al Gore. I used to be the next president of the United States.” The only jaws that didn’t drop were the dogs’.

The former vice president had shown up to attend a meeting Kapor was hosting for a socially responsible investment fund. He seemed a little unsure why he was now standing in front of a bunch of programmers, and he didn’t have a lot to say other than “Keep up the great work! You guys are changing the world!” Then he stepped out again.

It wasn’t clear how much Gore actually knew about Chandler and OSAF, but guessing that their goal was “changing the world” was a pretty good bet. In Silicon Valley that phrase had been a rallying cry at least since Steve Jobs’s legendary pitch to Pepsi CEO John Sculley twenty years before, asking the exec whether he preferred to “sell sugar water” the rest of his life or come build computers and change the world.

To a jaded ear it might sound impossibly naive, but the people working on Chandler—like, in my experience, software developers everywhere—were motivated by the hope that their work might make a difference in people’s lives. Perhaps the idealism most programmers share is a direct consequence of the toil and frustration of programming. If you’re going to have to wrestle with daunting abstractions or squash armies of bugs, big ambitions can help pull you through the slog.

Although Gore might have gotten the tense wrong—Chandler wasn’t actually changing the world (not yet, anyway)—he got the aspiration right. Chandler was indeed fueled by world-changing dreams. But it began more modestly, with a small irritation, an everyday annoyance—an itch.
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Back in 2001, a Microsoft Exchange server sat in a closet just outside Mitch Kapor’s office in downtown San Francisco. The closet was hardly where Kapor wanted to spend his time, but as the first responder when there were problems with Exchange, that was where he frequently found himself at the start of the new millennium, often at odd hours. Kapor’s wife, Freada Kapor Klein, ran a small nonprofit organization from the same office suite, and staff members used Microsoft’s software to share calendars as well as to manage email.

Exchange is a big program capable of handling the flow of data for companies hundreds of times this size; it is the beating heart of most “Microsoft shops”—firms that have built their software universes around Bill Gates’s products. Kapor’s antipathy to Gates and everything the Microsoft founder stood for in the software field was a matter of record. He was not happy about using Exchange, but at the time—in 2000 and 2001, as the Silicon Valley tech boom peaked and then nosedived—it was the least unbearable of available options for small-group scheduling. Still, it seemed crazy, far more powerful than the office needed. Costlier, too: You had to dedicate a computer as the server, you had to pay for a Windows license for that server, you had to license the Exchange software itself, and if you didn’t have a full-time technician on staff, you had to pay a consultant to come in for a few hours every month and give the thing a tune-up. Before you knew it, you were spending thousands of dollars just to keep a handful of calendars in sync.

There had to be a better way. Why did you have to invite Microsoft to the party? Why couldn’t the calendar on your computer talk directly to the one on your coworker’s machine? In that sort of “peer-to-peer” approach, individual computers form a network by connecting directly to one another. The server was just a middleman; middlemen could be cut out.

Peer-to-peer had recently become a hot notion in the online world thanks to the overnight success of Napster, which introduced a limited version of the concept to millions of people by showing them how easily they could trade music files. The music industry and the courts stepped in and shut Napster down, but by then the peer-to-peer vision had taken hold. For one thing, it worked. For another, it scaled: You could apply the principle to ever higher numbers of computers and users, and it still worked, without anyone’s having to spend a fortune on some central facility. Finally, it held the same antiauthoritarian appeal that had fueled the early days of the personal computer revolution: a promise to dethrone the high priests of computing, the gurus who had run the big mainframe computers decades before and now guarded the door of the server room, and empower Everyman to do amazing things with the box on his desk.

That, after all, was where Kapor’s own trajectory as a personal-computing pioneer had started two decades before. Now he knew he wanted to make software again, and he’d been wondering what to tackle. Maybe this was it.
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To anyone who followed the explosive rise of personal computing in the early 1980s, when Time magazine let the PC elbow human competitors off its year-end cover to become 1982’s “Machine of the Year,” Kapor’s name will be forever associated with a program called Lotus 1-2-3. It wasn’t the first spreadsheet; that milestone belonged to Dan Bricklin’s VisiCalc, which showed the world of business that microcomputers, small desktop machines with less memory and power than the previous generation of refrigerator-sized minicomputers, could do useful work. What Lotus 1-2-3 offered the world was unusual flexibility and legendarily good design. VisiCalc ran mostly on the popular Apple II computer, but 1-2-3 was built specifically for the new IBM PC. IBM’s first entrant in the desktop computer market was still a rarity in most offices, but Kapor bet his business on it and built 1-2-3 to show off its power and speed. The program proved so popular that people began to buy new IBM PCs just so they could run Lotus’s software. It was the embodiment of the computer industry cliché of the “killer app.”

“Killer,” however, was not the kind of term the company’s founder had in mind when he chose its Buddhist-inspired name. Lotus 1-2-3 transformed the company into an overnight success—for a time in the eighties it was bigger than Microsoft—and made Kapor rich ($100 million or so at the time, according to Business Week). But it didn’t make him happy. As he explained to interviewer David Gans in 1990, when the Lotus saga was still a fresh memory: “It’s important to understand that before I was a digital capitalist I used to teach meditation, and then I was a counselor in the psych unit of a local community hospital, which was a formative experience. I have a master’s degree in counseling psychology. So I
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